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THE twenty-fourth of this month is the anni-versary of the birthday of the founder of
our college. Chauncey Rose was born on De-
cember 24, 1794, and died August 13, 1877.
Those who have read of the character and life of
Mr. Rose will agree with us that we can do noth-
ing better at this time than study his many good
traits worthy of imitation. Courageous, ener-
getic, possessed of unflinching integrity, and en-
dowed with the habit of self-reliance and firmness
of will, Chauncey Rose illustrates that type of
true Americanism which has made our country
what it is to-day.
Mr. Rose came to Terre Haute in 1818. At
that time, we are told, there were but two cabins
in Terre Haute. In 1825 he became a popular
merchant in this region, and judiciously invested
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his profits in land. From the very first we find
that he gave liberally towards charities and in
such a way as to follow the biblical injunction:
"Let not thy left hand know what thy right
hand - doeth." Besides these private charities
Mr. Rose made public donations, amounting to
over a million dollars, in and about Terre Haute.
Should you search deeper into the characteristics
of this distinguished man you will find more
commendable traits worthy of study. He was
never afraid of work, and it is said that "he was
seen many a time at the corner by the Terre
Haute House, then his hotel, with a hoe in his
hand scraping the mud from the crossings." In
all his life, too, his simplicity of living was nota-
ble, and he even influenced the members of his
household to practice self-denial in order that
their charities might be greater.
OF all classes of college students those knownas `.` cribbers" are regarded with more
downright contempt by their class-mates than
any others. Someone has changed our Lincoln's
notable saying to read: "You can fool all of the
faculty some of the time, and some of the faculty
all of the time, but you can't fool all of the fac-
ulty all of the time." Those guilty of the offense
of cribbing may believe they are fooling the fac-
ulty. If they are, then the above saying is not
true, for some seem to carry on their deception
with impunity. But we say they are not fooling
the faculty.
It seems incredible that a man with ordinary
brains would pay to attend college, give up his
time to attend recitations, signify his desire to
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develope himself for his future life by thus do-
ing, and then deceive his instructors, impose
upon his classmates, deteriorate his college, and
cheat himself, as well as others, by contemptible
cribbing. Are we putting the matter too strong?
No, we are certain that we are not. We may,
however, be committing one error. It should be
remembered that
"The best and surest method of advice
Should spare the person, tho' it brands the vice."
Yes, we would avoid all personal mention, but
we wish to brand the vice, for vice it is, with let-
ters of crimson.
WHEN we return to Rose after the Christ-mas holidays are over, we shall proba-
bly find the Seniors a little more dignified, hold-
ing their heads just a little higher, and, of
course, much more studious. The year which
they have been looking forward to for such a
long time will be here. For the past three years
they have been dreaming of it, thinking of it,
and writing it after their names. Theirs should
be a memorable new year.
THE TECHNIC is indebted to the AmericanInstitute of Electrical Engineers for the use
of the cuts illustrating one of the " Reviews " of
this number.
THE secretaries of the several societies andclubs can appreciably aid TIM TECHNIC,
as well as the organizations which they repre-
sent, by sending in to the Assistant Editor, on
the first of each month, a small article telling
what work is being done, etc. It is our desire
to have as much news as possible of college life
appear under "Rose Leaves." The presidents
of societies, clubs, fraternities, etc., will greatly
favor us by instructing their secretaries to give
this matter their attention.
OUR defeat at the hands of Earlham on"Turkey Day" ended our football sea-
son. Taking all things into consideration the
season was successful. It is rather embarrass-
ing, however, to think what it would have been
if we had not had such a competent coach. We
haven't enough men who really like the game,
who are anxious to play, who consider it a great
punishment to be kept out of a game. Too many
of our players came out because no one else
would come—because they had no excuse for not
coming out. To have a team we must have men
who like the game. They may not have this in-
clination at first, but if they throw their whole
heart into it they can develope it. Those who
enter the game not caring whether they learn to
like it or not will never make players. Of
course this is just one point of view. There are
many others. It is also true that the student
body doesn't appreciate the efforts of the team.
They don't encourage the men enough off the
field as well as at games because they don't ap-
preciate the game.
Under these circumstances it might be possible
that a year or two without a football team would
show what we are missing. THE TECHNIC
would like to encourage the discussion of this
question among all our students, and shall be
pleased to publish any articles or letters on the
subject which may be handed in. Let's try to
find out where the trouble is.
THE position of Manager of the football teamis a hard and thankless job. Mr. Herbert
L. Watson deserves much credit for the able man-
ner in which he filled the position during the
season just ended.
THE TECHNIC takes great pleasure this monthin presenting an article by Dr. Gray on the
"Properties of Matter." Although much has
been written on Radium and radiation during the
last year. many of us are at a loss to. see just
where and how it started. Dr. Gray has given
us a summary of what has been known in the
past, relative to the phenomenon of radiation in
general, and has shown, in an interesting way,
how the successive discoveries have finally
brought about the present conditions.
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Recent Discoveries in the Properties of Matter.
By DR. THOMAS GRAY.
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THE last twenty-five years have been markedby great activity in many branches of phys-
ical science and its applications, and this work
has, in a number of cases, been fruitful of very
interesting results. Of these discoveries proba-
bly none have attracted so much attention or ex-
cited so much interest among people generally,
non-scientific as well as scientific, as those which
have been made in the field of radiation. The
present short article is devoted to a very brief
account of a few of the most striking of these
results. The article is intended to be purely de-
scriptive, but, even with that restriction, it will
be impossible to refer to more than a very small
amount of the work which has been done. It is
often interesting, however, to examine, in a
superficial way, the trend and the consecutive-
ness of the work which is being done in any
branch of science. It is important, also, to do
this, because certain discoveries are apt to be so
emphasized and widely published in the popular
press that, to the uninitiated, scientific discovery
and advance seems to come in jumps; to be, in
fact, largely a matter of accident. The whole
thing seems to be a kind of lottery in which some
one worker, without much reference to his merit,
occasionally draws a prize. That such is not the
case is readily seen when the various steps which
lead up to any discovery are examined. The
final step in an important discovery may be, often
is, more or less accidental, but, it will generally
be found that, the step, or accident, has only be-
come possible after a great amount of work has
been done by numerous investigators.
As preliminary to the description of some of
the retent discoveries in radio-activity it may be
interesting to recall one or two things of an allied
character which were known considerably more
than twenty-five years ago. It has long been
known, for instance, that, under favorable con-
ditions, certain substances emit light at ordinary
temperatures. Some of these substances are
mineral and some are animal in character. The
exact way in which this light comes to be emitted
is not clear, but it has generally been possible to
account for the energy used up by ordinary
chemical or physiological action. Phosporus.
for example, when examined in the dark, is
found to be slightly luminous. The source of
energy has been traced to oxidation. Touch-
wood is luminous, and the luminosity is due to
fungi, or plant life. Similarly, certain animals
have the power of becoming either in whole or
in part self-luminous--the glow worm and firefly
are familiar examples.
There are a number of substances which have
the property of becoming temporarily self-lumin-
ous after exposure to sunlight, or any light con-
taining a considerable proportion of highly re-
frangible rays. These substances have been
called phosphorescent substances. They contain
no phosphorus and the source of light is entirely
different from that which makes phosphorus
luminous, but the faint glow is somewhat simi-
lar.
These substances, of which the sulphur com-
pound of calcium, strontium and barium are good
examples, have the property of absorbing energy
from a beam of light and of gradually giving it
out again in a changed form. The refrangibility
of the phosphorescent beam is less than that of
the rays absorbed.
The length of time this phosphorescence con-
tinues varies greatly with different substances,
and a somewhat later discovery showed that
there is a large class of substances which possess
the power of changing the refrangibility of the in-
cident light, but which do not continue lumin-
ous for a sensible time after the exciting beam of
light is removed. This phenomenon was given
several names, but as it was exhibited strongly
by fluoride of calcium it was called, by Stokes, flu-
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orescence and by this name it is now generally
known. The fluorescent property is possessed in
a high degree by a solution of esculin in water.
This solution is colorless by transmitted light,
but by reflected light is a sky blue color. The
light which passes through the liquid appears to
the eye to be unchanged, but if it be passed through
another vessel containing the same solution it is
found to have lost the power of producing the
blue color. This shows that certain parts of.the
original ray of light have been absorbed by the
solution. A closer examination shows that it is
not the blue rays that are absorbed, but rays of
a higher refrangibility than the blue. A great
many substances have this property of appearing
different in color when held up between the eye
and the light und when held so as to reflect light
to the eye. The property is precisely similar to
that which phosphorescent substances possess but,
to appear active to the eye, the light must con-
tinue to act, while phosphorescence continues for
sometime afterwards. It may be mentioned in
passing, because it will again be referred to, that
the salts of Uranium show this property in a
marked degree. Uranium glass, for instance, is
yellow by transmitted light, but shows a brilliant
green fluorescence.
Another phenomenon, which has been familiar
to students of physics for many years, may be
recalled here. That is the beautiful soft glow
which is obtained when an electric spark is
passed along a glass tube containing rarified
gases (a Geissler tube). The color of the light
in this case depends on the kind of gas left in the
tube. When the rarified gas is nitrogen the
light produced by the spark possesses in a high
degree the power of causing fluorescence.
These tubes, however, possess a greater inter-
est, in view of recent developments, than is af-
forded by the great length and beautifully col-
ored and diffused appearance of the spark. About
twenty-four years ago Prof. Crookes, of London,
made a number of interesting and important ex-
periments on electric discharges through rarified
gases. In the Geissler tube the pressure of the gas
is about one-thousandth of an atmosphere. If the
exhaution he increased the character of the dis-
charge changes. The light finally disappears
and another very curious change takes pace.
For moderate exhaustions the discharge takes
place from one electrode to the other and both
seem to take part in the phenomenon. If, how-
ever, the pressure in the tube be made about one-
millioneth instead of one-thousandth of an atmos-
phere, only one electrode plays any visible part.
The discharge now appears to pass from the ne-
gative electrode, the cathode, and, ignoring the
other electrode, goes straight across to the oppo-
site side of the tube. If, for instance, the cath-
ode be passed through the side of the tube and
the anode through the end, the discharge passes
straight across the tube to the glass opposite, and
what is still more interesting, the glass begins to
fluoresce strongly. If a piece of thin metal, such
as platinum, be introduced across the path of the
discharge it is quickly made to glow, and may
even be melted.
It was at first supposed that this phenomenon
was due to a violent bombardment by the parti-
cles of gas still left in the tube; these particles
being repelled by the cathode terminal. After-
wards, however, the conclusion was reached that
the particles concerned were much smaller than
the atoms of the gas, and Crookes suggested that
the results indicated a fourth state of matter,
that is to say, a state resulting from the breaking
up of the gaseous matter in much the same way
as the gas results from the breaking up of the
liquid. The reason for believing the 'particles to
be of higher degree of mingteness than the atoms
was their great penetrating power. They seemed
to be able to pass through the walls of the tube
and through thin sheets of metal.
Crookes showed by a number of ingenious
experiments that the path of the dischage
was, under ordinary conditions, rectilinear and
that the stream of particles possessed propell-
ing power. He showed that a small wind-mill
introduced into the tube in the path of the dis-
charge was made to revolve rapidly. He also
showed that the color of the fluorescence pro-
duced in the tube was independent of the kind of
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rarified gas, but depended on the solid material.
Different kinds of glass and various minerals and
gems, such as diamonds and rubies, showing
their characteristic fluorescence.
That the stream of material particles, or what-
ever it may consist of, possesses other properties
than those of a beam of light was demonstrated
by the discovery that its path becomes curved in
a magnetic field. It acts in this respect like an
electric current and that the particles are electri-
fied is further confirmed by the fact that when
two streams are projected side by side along
parallel lines they repel each other. Evidently,
then, there is an actual discharge of electricity
across the space between the cathode and the op-
posite wall of the tube. It would appear that
the fluorescence may not be due to light rays,
but, if not, it is produced by rays to which the
glass is opaque, just as it would be to the light
rays which produce the fluorescence.
In this connection the experiments of Lenard
are interesting. This experimenter used a
Crookes tube with a hole in the glass opposite
the cathode and covered the hole with a thin
sheet of aluminum. The metal sheet is of course
opaque to ordinary light rays, but when the
cathode ray was made to fall on it a considerable
part went through and could be made to produce
fluorescence outside. The rays, moreover, which
pass through the metal plate have other proper-
ties similar to those of the cathode rays.
Although the glass of the Crookes tube seems
to be almost, if not quite, opaque to the cathode
rays there are other rays produced in these tubes
which pass through the glass which have the
power of causing certain substances to fluoresce
strongly.
About a year after Lenard found that the
Crookes or cathode rays passed, at least in part,
through thin metal plates, Roentgen made a dis-
covery with which nearly everyone is more or less
familiar. Roentgen, while making some experi-
ments with a Crookes tube, observed that a piece
of cardboard which chanced to be lying near the
tube became luminous when the discharge was
passing through the tube. This piece of card-
board was covered with the strongly fluorescent
substance platino-cyanide of barium. This in it-
self would not have been suprising after the ex-
periments of Lenard, but Roentgen made the
further surprising discovery that the fluorescent
rays from the platino-cyanide of barium could be
seen when a considerable thickness of material
commonly considered opaque to light was intro-
duced between the card and the tube. For in-
stance, the rays could excite the fluorescence
through a thick book, through a board an inch
or more thick, through sheets of hard rubber,
thin sheets of metal and so forth. These are
the rays now commonly referred to as X-rays.
These Roentgen, or X-rays, are produced by
cathode rays, but differ from them in several im-
portant respects. The cathode rays possess
some penetrating power, but not nearly so much
as do the X-rays. The cathode rays are deflect-
ed by a magnet, while the X-rays are not, and
so on. X-rays are differentiated from ordinary
light rays by the fact that they are not reflected
from a mirror, cannot be focused by a lens and
have not been polarized.
A beam of X-rays, as well as one of cathode rays,
when passed through a gas makes it a conductor
of electricity, that is to say, it has the power of
ionizing the gas so that when an e.m.f. is applied
to it a kind of electrolytic conduction takes place.
The property, however, which has given rise to
the great popular interest in these rays is that of
affecting the photographic plate. To understand
how this property created so much interest in
Roentgen's discovery it is necessary to know that
the rays pass more readily through some sub-
stances than they do through others. The metals,
for instance, are transparent in about the inverse
proportion of their densities. Aluminum is more
transparent than copper, and in a still greater
degree than lead or gold. Flesh is much more
transparent than bone, diamond much more so
than glass, and so on. The absorption, again,
is greater the greater the thickness of the plate.
If, then, the hand be interposed in the path of
the rays between the source and the photographic
plate the bones will absorb more of the rays than
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the flesh and a shadow picture will be obtained
of the bones of the hand. Such pictures have
been called radiographs to distinguish them from
photographs. Again, if, any substance of high
density, such as a gun bullet, becomes imbedded
in any part of the body an X-ray radiograph may
detect its position and facilitate its removal. A
number of real and imitation gems placed on a
plate and subject to X-ray radiography gives a
shadow picture in which the real gems are easily
distinguished because their greater transparency
allows the plate to be more affected under them
than it is under the imitation ones. A great
many similar applications of this discovery at
once suggest themselves. Hence the great prac-
tical value of the discovery was manifest to al-
most anyone.
The mass, velocity, and electrical charge, of
the small particles concerned in the cathode rays
was made the subject of an investigation by
Prof. J. J. Thomson, of Cambridge. The re-
sults of that investigation may be briefly stated,
but for the method of experiment and the reason-
ing on which it was based the reader must be re-
ferred to the original papers (Phil. Mag. , Vols.
44 and 48). He found that the mass of one of
these electrically charged particles is about Tirtu of
the mass of the hydrogen atom, or about 2.3/1027
of a gramme (that is about 5 divided by 10 multi-
plied by itself 30 times in pounds). The linear
dimensions of these particles, he concluded, must
be about Tro5-6- of that of the atom. He concluded
also that the mass was independent of the nature of
the rarified gas or of the electrodes, in fact, there
seemed reason to doubt whether there was any
material neucleus for the charge, in the ordinary
sense of matter. He called them corpuscles and
they were called electrons by Dr. Johnstone
Stoney, a name which has been generally adopted.
The idea that the cathode rays may not contain
ordinary matter implies that electricity itself can
exhibit the property of massiveness or inertia.
The experimental evidence in favor of such a be-
lief is increasing.
The charge, measured in electro-magnetic
units, was found by Thomson to be ten million
times as great as the mass and he obtained veloci-
ties abouf one-tenth that of the propagation of
light. Higher velocities are obtained in a more
perfect vacuum. The enormous energy in pro-
portion to their mass of these corpuscles is almost
beyond conception. If a single pound of them
gave up their energy to the vanes of a windmill
every minute the horse-power would be about
five thousand million.
Since fluorescence seemed to be closely associ-
ated with the phenomenon of photographic activ-
ity in the case of the Roentgen rays, it occurred
to Prof. Henri Becquerel that possibly a fluor-
escent substance when exposed to sunlight might
give off such rays. He tried the experiment in
1896 by covering a sensitive plate so that direct
sunlight could not affect it, placing a quantity of
the double sulphate of uranium and potas-
sium on the cover and exposing it to sun-
light. On developing the plate he found that
the fluorescent substance had affected the plate.
He prepared another plate for the purpose of
repeating the experiment, but, not being able
at the time to get sunlight, placed it in a
drawer, where it lay for two or three days. He
developed the plate without having exposed
it to the sun and found that the plate had be-
come darkened. Here was another discovery,
namely, that this salt gives out rays in the dark
which have the power of decomposing the silver
salt used on the photographic plate, These rays
have since been called Becquerel rays. Becquerel
also found that these rays acted precisely as did
the X-rays in rendering a gas electrically con-
ducting. This property was found much more
important for the study of these rays than
the photographic effect, because it gave an elec-
trical test, which was found to be enormously
more sensitive, for the detection of the rays. It
has since been shown that this electrical method
is capable of detecting the presence of a quantity
of uranium a million million times smaller than
can be weighed by the most sensitive balance.
In 1898 Madame Curie began an investigation
into the relative activity of the different salts of
uranium in the production of Becquerel rays.
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She found that the activity is directly propor-
tional to the amount of uranium in the salt. On
extending the experiments to the minerals which
contain uranium she found that the activity was
not in proportion to the uranium present. In-
deed, uraninite or pitch blend showed four times
the activity of pure uranium. She naturally
concluded that there must be another radio-active
material in this mineral and proceeded to find it.
The method of experiment was ingenious. The
mineral was decomposed and as far as possible
the different constituents separated. Then each
part was examined by the electrical method for
the presence of a radio-active substance possess-
ing a higher degree of this activity than ura-
nium. Such a substance was finally found and
named by Madame Curie polonium, a substance
resembling bismuth in its chemical properties.
It has not yet been isolated. The experiments
were continued with the co-operation of Profs.
Curie and Bemont. The result of these experi-
ments was the discovery of another substance
much more active than polonium and at least
100,000 times more active than uranium. This
substance was named radium.
Shortly afterwards G. C. Schmidt, and a few
weeks later Madame Curie, discovered that the
salts of thorium are radio-active. The following
year still another radio-active substance, appar-
ently new, was discovered in the same mineral
by Debierne. This substance seems to be allied
to iron and has been named actinium.
The method of procedure which has been
roughly indicated above does not involve any oper-
ation not well known in chemical analysis except
the use of the radio-active property for the detec-
tion of the presence of a material of the kind
wanted. The use of this property, and the elec-
trical method of detecting it may in itself prove
valuable as a laboratory method. The difficulty
encountered in the separation of these substances
was largely due to the extremely small quantity
of the substance in the mineral and the want of
previous knowledge of its chemical properties.
Radium has been found to be allied to barium,
and Madame Curie has succeeded in determining
its atomic weight, which she finds to be 225.
It will be seen from the above very brief
sketch how this subject has developed and how
continuous the work has been which led up
finally to the discovery of these substances. The
intensity of the radio-active property in radium,
however, is simply astonishing, and besides,
there is associated with it other phenomena
which at first led a few people to believe that the
whole structure of physical science was going to
be upset. A brief review of the radio-active
properties and the physical behavior of radium
may be of interest to those who have not followed
the published accounts of the very active inves-
tigation which has followed its discovery.
Radium, like uranium, is a source of Becquerel
rays, that is, it gives off rays which affect the
photographic plate and which render the gas
through which they pass electrically conducting.
A piece of radium may be substituted for the
Crookes tube in taking radiographic pictures.
It differs, however, from uranium in that it is
self-luminous, it phosphoresces in the true sense
that is, it gives out light at ordinary temperatures
without having been previously exposed to light.
It differs materially from phosphorus in that
there has not been discovered any evidence of
oxidation or other chemical action to account for
the light. It differs also in the character of its
luminosity. Besides giving rise to a soft glow in
its proximity, it sparkles, actually shoots off
brightly luminous particles continuously for days,
weeks and years without any appreciable loss of
weight. Particles are shot off with such enorm-
ous velocity that when they strike a screen they
cause a flash just as a rifle bullet may cause a
flash when it strikes a target. The speed of these
particles is almost beyond conception. Some-
thing comparable, in fact if not almost absolutely,
as great as the velocity of light, a velocity which
would take them several times round the earth
in a second of time. These particles are not of
the exceeding minuteness of the particles con-
cerned in the cathode rays' in the Crookes tube.
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They are not electrons, at any rate they are not
negatively electrified electrons, for they are posi-
tively electrified. Their mass again seems com-
parable with that of the hydrogen atom. These
particles are not able to pass through a screen ;
they may be stopped by a sheet of paper. Clearly,
then, this continuous bombardment is not the
same as that of the cathode ray, because the
cathode rays will pass through a thin sheet of
metal. The question naturally arose: "What
are those particles?" Rutherford has at last suc-
ceeded in showing that they are not particles of
radium. He has shown that the atomic weight
of the substance is somewhere about one or two.
Now the atomic weight of radium is over 200.
Hence it is not radium. Is it some impurity
which is being gradually expelled? This is pos-
sible, but the evidence seems to be against it.
Can it be that the radium atom is continuously
going to pieces and that small pieces are contin-
ually flying away, and, if this be so, what kind
of a substance will these bits make? There
seems some evidence that helium is being pro-
produced. Can it be possible, then, that after
all, the dream of the alchemist may be realized
and that from one substance another can be
made?
But if parts of the atoms are being thrown off
from the radium there must be something left
behind which is not radium. Rutherford and his
associates in Montreal have also investigated this
question. They find that there is a continual ac-
cumulation of something on the radium. This
substance is volatile, slowly diffuses away, be-
haves like a gas, can be passed through tubes
and can be liquified at a temperature somewhat
near that of liquid air. This substance or ema-
nation, as it has been called, is itself radio-active,
but its radio-activity is subject to somewhat
rapid decay, the rate of decay being proportional
to the activity. If a sample of radium be freed or
partially freed from this emanation its radio-ac-
tivity is greatly diminished, but it regains it
again, rapidly at first, the rate of recovery being
proportional to the defect of activity from the
maximum condition.
Here, then, is a substance which appears to
keep throwing away part of itself and by so do-
ing becomes self-luminous and otherwise radio-
active, and there appears to be a number of oth-
ers, certainly a few, such as thorium, polonium,
actinium and uranium, which have similar prop-
erties. The explanation is not yet forthcoming,
but no doubt it will be found.
It has been already stated that these radio-
active substances have the power of sending out
rays similar to the Becquerel or the X-rays.
These rays are not the streams of material parti-
cles just referred to, because these streams are
not able to penetrate sheets of solid substances
like metal and rubber. The work of Rutherford
and others, however, show that these substances
not only throw off material particles and produce
an emanation of radio-active matter, but that this
emanation gives off at least three distinct kinds
of rays. One of these corresponds to the cathode
rays in characteristic properties, that is, seems to
consist of electrons. These rays affect the pho-
tographic plate, have considerable penetrating
power, ionize the air and are deflected by a mag-
netic field. Another kind of these rays has the
characteristic properties of X-rays in that they
have great penetrating power and are not deflect-
ed by the magnetic field. The third kind of rays
differs from those previously known in that they
have much less penetrating power, carry a posi-
tive charge of electricity and are in consequence
deflected by a magnetic field in the opposite direc-
tion to that of the cathode rays.
Another and very important feature of the ac-
tion of radium is the great amount of energy which
it is able to give out continuously without itself be-
coming cooled. In fact, the temperature of the
substance seems to remain higher than the sur-
rounding medium. Many speculations have been
made as to the source of this energy. At first it
seemed necessary to assume that in some way it
was derived from the surrounding medium.
This, however, does not seem possible, in the or-
dinary way at least, because the substance may
be surrounded by solid ice or liquid air and yet
continue to give off enery at about the same rate.
•
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Of course it might receive some kind of radiant
energy to which ice is transparent, but this
seems, improbable. Some suggestions were then
made that the conservation of energy may not after
all be a law of nature. This conclusion could
only be admitted as a last resource, and indeed
seems absurd on such slender evidence. The
enormous store of energy which the substance
undoubtedly contains if it be assumed that the
atoms can be disintegrated gives a more promis-
ing explanation, because under such conditions
the amount of energy given out would probably
not produce any sensible effect on the radium in
hundreds of years. This seems a most promis-
ing field for research. Can it be that the mole-
cular structure of matter, and not only of matter
in the gross molecular state, but the structure of
the atoms themselves, consists of worlds of par-
ticles in very rapid orbital motion! Such a
structure had been foreshadowed before the dis-
covery of these substances, and it is quite likely
a correct interpretation of existing conditions.
The investigations of Lorentz and of Zeeman, for
instance, seem to make it highly probable that
light radiation has its origin in the exceedingly
rapid orbital motion of very minute particles in
orbits of exceedingly small dimensions.
• Another property of radium, namely, the phy-
siological effect of its proximity to animal tissue,
should be mentioned. Both Becquerel and Curie
have experienced this kind of activity by being
severely burned by the radium rays. It would
appear that close proximity to a few ounces of
radium would be extremely dangerous. Protec-
tion is offered by heavy metallic covers, such as
a box of lead.
The subject referred to in this paper will well
repay careful study by all who are interested in
scientific investigation and in natural laws. The
merest outline has been given, and some impor-
tant closely allied branches, as, for instance, Hertz
vibrations and the development of wireless tele-
graphy, have not even been referred to. Those
interested in the subject of radio-activity will
find valuable papers by Rutherford and others,
in the recent volumes of the Philosophical Maga-
zine and by Madame Curie in the recent numbers
of the Chemical News. An article by Sir Oliver
Lodge in the August number of the Popular
Science Monthly, and one by Prof. George F.
Barker in the School of Mines Quarterly for April,
will be found very interesting and instructive.
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A Laboratory Demonstration of the Principle of
Harmonic Motion.
By E. S. JOHONNOTT, Ph. D., '93.
THE object of this experiment is to fix in themind of the student the. fundamental prin-
ciples of Harmonic Motion; and at the same
time to furnish an exercise for the dividing en-
gine.
A long helix of steel wire is suspended from
the ceiling near a wall of the room. Attached
to the lower end of the spring is a board about
2"x18", which runs in guides fixed to the wall.
On the board is mounted a long piece of smoked
plate glass. An electromagnetic tuning-fork is
mounted so that its stylus lightly touches the
plate near its center. The zero is marked by al-
lowing the fork to vibrate. The fork is now
lifted until its stylus is free from the plate, and
the plate depressed nearly half its length. When
the plate is released it will execute an approxi-
mate pure harmonic motion in a vertical plane.
After a few oscillations of the plate the stylus of
the fork is allowed to touch the plate when in its
lowest position and removed exactly as it reaches
the highest position. During the upward mo-
tion of the plate the stylus draws a sinuous line
in the lamp black. The fork may be adjusted
laterally and new traces made.
The plate is now removed and mounted on the
dividing-engine so that the half of the trace
which is to be measured projects over the end of
the platform. An incandescent lamp is placed
below the plate and the microscope focused on
the trace from above.
Beginning now at the center, measure the dis-
tance to each successive tenth wave, and record
the readings. Continue until the trests become
indistinguishable.
TABLE.
Lengths of the
Intervals in
cms.
8S2, 8S3..
Displacement
in cms.
.Si, 52, S
Velocities
ems per sec.
V2, v3 • •
Acceleration
cms per sec.
per sec.
a2, aa
1.898 1.898 47.46 20.00
1.866 3.765 46.66 32.50
1.814 5.579 45.36 57.50
1.722 7.301 43.06 72.80
1.606 8.907 40.15 82.00
1.475 10.382 36.87 99.00
1.316 11.698 32.91 116.50
1.130 12.828 28.25 130.00
.918 13.746 22.96 144.00
.687 144.33 17.19 144.00
.457 149.90 11.42
In the second column of the table is given a
set of such readings, which are called the dis-
placements, and will be designated as Si, S2,
S3, S4 . •
In the first column is given the lengths of
the intervals between these displacements, and
will be designated as 851, 8s2,8s3..
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In the third column are computed the values
of the velocity of the plate in the intervals, and
will be designated as Vi, v2, v3.. _
In the fourth column are computed the values
of the accelerations at the different displacements,
and will be designated as al, a2, a3,a'.. 
Now, since the time for the plate to pass over
any two intervals is the same, let it be designated
as St.
45,3
11,
12
'2
3
2
Acr
.01
e/e
190
ratio
•
Os
240
•
7;:ne ,SBC.
•
Then it is evident that the following relations
subsist among the quantities at the nth interval :
8 S1, — S11 — Sn-1
vn_ sn Sn 1 8Sii
St St
8S11 0. SS
St 8 — 8 SnSt
St (8t)2
In other words, velocity is rate of change of
space and acceleration is rate Of change of
velocity.
The tuning fork used in the experiment here
described had a frequency of 250.
Therefore the values in the third column of
the table were obtained from those in the first on
multiplying by 25. Likewise the fourth column
was obtained from the third on multiplying by
the same factor.
..e8
•
a
6
5--
 _.•01111111
The readings given in the table may be repre-
sented graphically as shown in the accompanying
diagram.
The solid dots show observed values. The
centers of the rings are on corresponding sine
curves.
Letting the ordinates represent time measured
from the instant that the plate is in its position
of equilibrium, we have first the displacement
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plotted as a function of the time. The equation
should be
S=a sin wt.
The sine curve of the same amplitude passes
through the centers of the two circles shown.
Since the period of the system was adjusted to 2
seconds by loading the board which supported
the plate,
27r
—
Hence the displacement may be quite appropri-
ately expressed as
S = 1.5.3 sin irt
The velocity plotted as a function of the time
should be expressed in general as
v =w a cos wt.
Completing the velocity from the constants
given in the equation of the displacements
v =15.3 7r cos 7rt =48 cos r t
The amplitude of the plotted curve is 47.5. The
general expression of the acceleration as a func-
tion of the time is
a= —o)2 a sin wt.
Computing the constants from the equation
given above for the displacement, this becomes
a= 
—150 sin 7r t.
The actual curve plotted has an amplitude of
144.
On the left of the diagram is shown the accel-
eration plotted as a function of the displacement.
In general
2 •a stn (0,4-=. — 2S •
In other words, the acceleration should be pro-
portional to the displacement.
As there is always a considerable percentage
error in measuring differences in the lengths of
the internals it is quite difficult to get a smooth
curve for the acceleration. It is less difficult to
get a smooth velocity curve, and even less yet in
the case of the displacement curve.
ALUMNI NOTES.
Harry W. Palmer, '03, made his friends in
Terre Haute a short visit the last of November.
Albert C. Lyons, '01, formerly with the Chia-
pas Mining Co., of Tobasco, Mexico, has accepted
a position as Instructor in Chemistry at the Mis-
souri State University, at Columbia, Mo.
Alfred N. Austin, '03, stopped in Terre Haute
for a few days last month on his way to Denver,
where he has accepted a position with the Denver
Iron and Wire Company.
Samuel S. Early, '85, formerly general mana-
ger of the T. H. Shovel & Tool Works, which
plant burned and was not rebuilt, has removed
to North Easton, Mass., where he is manager of
the Ames Shovel & Tool Works.
Mr. Early was an efficient member of the
Board of Trustees of Rose, and was active in
alumni matters. His departure from the city is
deeply regretted.
Benjamin McKeen, '85, has been promoted
from Supt. of Pennsylvania Terminals in Chicago
to General Manager of the Vandalia Lines, with
offices in St. Louis.
Mr. McKeen's advance in railway service, from
draftsman in the Vandalia shops to General Man-
ager of all the lines, has been rapid and merited.
T. D. Witherspoon, '00, was married Decem-
ber the eighth, to Miss Cornelia Isabel Water-
house, of Chicago. They will be at home to
friends after December the fifteenth. Mr. With-
erspoon was editor of THE TECHNIC 97—'98 and
'98—'99.
H. L. Wetherbee, '92, has left the Berlin Ma-
chine Works of Beloit and is now with Thos. B.
Jeffery & Co., manufacturers of the Rambler au-
tomobiles, in the capacity of head draftsman.
The following is the list of last year's Alumni
with their present occupation as given when they
were last heard from:
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Francisco V. Aguilera, with the General Electric Co.,
Schenectady, N. Y.
Robert B. Arnold, of the firm of Burk & Arnold, Chem-
ists, Louisville, Ky.
Alfred N. Austin, with the Denver Iron and Wire Co.,
Denver, Colo.
Marion W. Blair, with Terre Haute Brick and Pipe Co.,
Terre Haute.
Wallace D. Bowie, with LaBelle Iron Co., Steubenville,
Ohio.
Harry S. Braman, with the Ohio Steel Works, Youngs-
town, Ohio.
J. Simms Brosius, with the Westinghouse Electric Co.,
Pittsburg, Pa.
Eugene Burt, with the Great Western Stove Co., Leav-
enworth, Kansas. •
Charles S. Chamberlain, with the St. Louis Transit Co.,
St. Louis, Mo.
Irving J. Cox, Chemist with the Armour Packing Co.,
Kansas City, Mo.
N. Hadley Cox, with the Wilmington Malleable Iron
Works, Wilmington, Del.
John A. Cushman, with the Nordburg Engine Co., Mil-
waukee, Wis.
Graham Davies., with the Western Electric Co., Chi-
cago, Ill.
Carl D. Fischer, Jr., with the Brown & Ketcham Iron
Works, Indianapolis, Ind.
James E. Fitzpatrick, with the Union Pacific Railway
Shops, Cheyenne, Wyo.
Henry C. Gilbert, with the World's Fair Association,
St. Louis, Mo.
J. Boudinot Hunley, with the construction department
of the C. C. C. & St. L. R. R., Mattoon, Ill.
J. Warren Ijams, graduate student at the Rose Poly-
technic.
William D. Ingle, with the St. Louis- Transit Co., St.
Louis, Mo.
Brent C. Jacob, with the Western Electric Co., Chica-
go., Ill.
Henry S. Kellogg, with the St. Louis Terminal Asso-
ciation, St. Louis, Mo.
Carl J. Kiefer, with General Electric Co., Schenectady,
New York.
Albert A. Krieger, with the construction department of
the C. C. C. & St. L. Ry., near Mattoon, Ill.
George B. Lindenberger, with Kentucky Tobacco Pro-
duce Co., Richmond, Va.
Earl C. Metzger, with American Car & Foundry Co.,
St. Louis, Mo.
A. Eugene Michel, with the Diamond Chain Co, In-
dianapolis, Ind.
Harry W. Palmer, with the Western Electric Co., Chi-
cago, Ill.
William A. Peddle, with the Union Switch and Signal
Co., New York.
H. Blair Pettit, with Western Electric Co., Chicago.
Benj. H. Pine, with the Roebling Construction Co.,
Chicago, Ill.
Chester L. Post, with the C. C. C. & St. L. Ry., Hills-
boro, Ill.
Fred N. Rumbley, Draftsman in Vandalia Shops, Terre
Haute.
Robert J. Shefferly, with the Standard Wheel Co., Terre
Haute.
Clairborne E. Smith, with the C. C. C. & St. L. Ry.,
near Mattoon, Ill.
H. Edmund Wiedemann, with Nelson Morris Packing
Co., East St. Louis, Ill.
John P. A. Williams, with Vigo Ice and Cold Storage
Co., Terre Haute.
1V-VP
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The Amazon State.
By AMBROSIO d'AMORIM, '06.
OF all the South American countries Brazil. offers the best advantages for civil, me-
chanical and electrical engineers. Since the
proclamation of the republic, which took place in
November of 1889, the country has been devel-
oping pretty fast, and in order to increase its pop-
ulation the federal government offers good ad-
vantages for immigrants. They can settle
wherever they please. Some take chances in
coffee plantations and others go south where
farming is very profitable. Brazil supplies the
world with but few products, as rubber, coffee,
cotton, cocoa, and raw hides, and of these four-
fifths of the rubber and coffee that the world
consumes are supplied by Brazil.
In the southern part of the country, railroads
are being extended through different states: and
electricity is beginning to play a very important
role. Almost every important capital and prin-
cipal city of the states can boast of an electric
light and Power plant. In the majority of cases
these plants were constructed by American firms
and are operated by American engineers. The
northern part of the country possesses but a few
hundred miles of railroad on account of the large
rivers that run through that 'part of the country,
but to compensate for this fault one can count
about one hundred steamboats running up and
down the Amazon River. These boats vary
from 250 to 500 tons and those that sail from
New York City, Liverpool, Hamburg, Naples
and Lisbon up the river vary from 1,500 to 2,500
tons. Gold, coal and diamond mining, and cattle
and coffee raising are the principal occupations in
the southern part of the country, where the cli-
mate is mild. Rubber, cocoa, cotton, and timber
are the main products of the northern part, where
the thermometer indicates between 70° and 80°
F. all the year round. Fruits can be had at any
time of the year and corn yields three and some-
times four crops a year. Rubber is perhaps the
best paying product, because it is not very diffi-
cult to obtain. It commands a good price, and
all the rubber we produce is not enough to meet
the demand. A striking proof of this is that
here in America, in France and in England, syn-
dicates have been organized to acquire lands in
the Amazon State and engage in the rubber
trade—and indeed it is very tempting, because
crude rubber costs $1.75 per kilogram.
The United States of Brazil will, due to its
area and natural resources, occupy a very impor-
tant place among the great leading countries of
the world, and to reach this power we need but
two elements—capita/ and labor.
It is very interesting for one to take a trip up
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the Amazon river and its tributaries, because the
scenery keeps changing all the time during the
different periods of the year, and in these changes
the visitor can appreciate and admire the work
of nature. When a steamer stops at one of the
villages on the banks of the river, the natives put
their best clothes on and come aboard, even if
they have no business to transact. As soon as
they leave the steamer they take their shoes and
socks off and carry them in their hands, and
when they get home replace them on the hook
to remain there until the next steamer shows up.
These natives are great experts with the bow and
arrow, and they can get as much game with it as
a man can with good rifle. During December
and January they spend part of the time in ar-
rowing turtles, and from their little canoes, when
they spy one, they shoot the arrow in an upward
direction and when it comes down it is sure to
strike the point or object aimed at. When the
native catches three or four turtles in this way
he sells them for about three dollars apiece, and
this money will last him for two or three months.
During this time about the only thing he does is
to smoke, play the guitar or a concertina, eat and
sleep—they certainly know the way to enjoy
life,
As we go south the customs begin to change,
and instead of using steamers as a means of trans-
portation, we have to travel on horseback or on
steers. Steers are slow, but can travel long dis-
tances, and they do not offer such trouble as
donkeys do—although donkeys are used a good
deal. To drive a steer one needs but a ring fas-
tened in the animal's nose and a short rope, and
the steer will obey it just as a horse obeys the
bridle. Once I undertook a trip on horseback in
company with a physician and we had to ride for
about two weeks. We were given a feast at
about every place we stopped, and on learning
that my friend was a physician everybody com-
plained of feeling sick. One day, about 4 o'clock
in the afternoon, we stopped at a 'house and made
known our intention of spending the night there,
and at the same time asked for some supper. The
old woman, the only person living in the house,
offered to cook some eggs and cabbage. She
went into the hennery to get the eggs and told
me to get the cabbage. I immediately went out
in the yard, and after looking around for about
ten minutes I came back and told her I did not
find any. She looked at me much surprised and
went in the yard, and pointing to what seemed
to be a tree said: "There you are, just get two
leaves." When I tried to reach the lowest leaf, I
found that I was not tall enough and had to get a
ladder in order to get the cabbage for our supper.
When I gave her the vegetable I asked her how
old that plant was and she, after counting on her
fingers, told me that it was ten years old. It was
about nine feet high and four inches thick near
the root.
I have found that our customs resemble very
much the customs of the American people; but
our best day for pleasure is Sunday. On Sun-
days one can enjoy himself as he pleases.
Dances, shows, concerts and other sorts of
amusements are all held on Sundays. Concern-
ing fashions, we generally follow the French
style, and our underwears are made of linen.
Flannel underwears are very seldom used on ac-
count of the heat, while an overcoat is a thing
unknown. The lower social class wears just
pants and shirt, and the majority never wear
shoes. I have been asked many times: "How
do they treat foreigners in your country ? "
Well, I have to say that we always receive a for-
eigner as a friend, and if he is a college graduate,
a professional man, we always try to give him
the best support and regard him as knowing the
up-to-date points of science and art. Pretty soon
he will find out that he is among friends.
Y. M. C. A. the 22nd of Nov., by Burr, '05 and Post, '07.
Rose was represented at the Y. M. C. A. State Much interest has been taken in the Y. M. C.
Convention, held in Lafayette from the 19th to A. work this term. The average attendance was
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never so large as it has been this fall. Several
changes are to be made in the Association room
in the near future, and it will thereby become a
more inviting reading room.
CAMERA CLUB.
It is the intention of the officers of the Camera
Club to take out the present pictures in the club
case and replace them by others, after the holi-
day vacation. All who have pictures suitable
for exhibition are requested to give them to Hill,
'04, before that time.
TELEGRAPH ASSOCIATION.
The Telegraph Company is having lots of
troubles this year. In the first place, there was
an unusually large amount of linework to be
done, due to the number of new members. Then,
after delaying several weeks, the Electric Com-
pany said that it would be unable to furnish the
current, on account of the grave danger of short-
circuiting their generator. Ever since this an-
nouncement, several of the most enthusiastic
members have been spending their spare time
fixing up the old gravity batteries, and will, no
doubt, soon have the line on its feet.
SOME FACTS ABOUT MR. SCRUB.
The worship of heroes is much misdirected. For
example, see how.are overlooked the stoker in a battle-
ship, the trench-digger out on the siege lines and the
" scrub" football player.
The greatest of these is the scrub. There is nothing
coming to him for his pains—not even a life insurance
policy. Shivering on the side lines he hears the names
of Tolson or Stannard or Brockmeyer or Pechman, or
whoever the star may be, dinned by the mob in the
stands.
Jones or Brown, or whatever his own name may be, is
never mentioned. It is doubtful if his own classmates
know who he is. He is covered sufficiently by the all-
embracing title of "scrub."
His best girl, sitting in the stand, may know his name,
but it profits him not, for his very inaction makes her
think him of small importance.
And yet Mr. Scrub is the hero of the football field, and
after all is said and done, the game won and the names
of the big men printed in large type over the news
sheets.
No Mr. Scrub, no scrimmage practice; no scrimmage
practice, no eleven.
But oh, to be a scrub is worse than being a tomato
worm in time of drouth.
See him on the field, sweaty, tired, bruised, making
himself a human target, while the coach perfects a play
on certain points. The play must be repeated before it
is perfected. Time after time the human batterirg ram
comes at him. Time after time he must stop it at all
costs.
Kicked in the head, stamped on, told to play harder
when he is doing his level best; yea, cursed when he
doesn't stop a play, knowing that the other side would
be cursed if he did stop it, he still sticks to the wheel.
Caught in a scrimmage, his leg is wrenched. He limps
groaning out of the fray and sinks to the ground.
"Quit shirking there, you "—a scrub is known only as
"you "—cries the coach, "and stop this play."
Up he gets, grinding his teeth, and goes in. Perhaps
when the layers of humanity are peeled off him, and he
has earned the other side more hard words by stopping
the jam, he is picked up litnp and carried to the club-
house. Another takes his place, and he is forgotten in
the whirl of practice.
Often he is tempted to get out of the ranks and simply
say: "What's the use of getting myself all battered up?
It's just for the other fellows, anyway," but he never
says it. Your true scrub is the best-tempered man in the
lot, many times.
Some day, in a big game, the Tolsons, Stannards et al
will be helped to the side lines, put out of it. Then the
crowd will cheer for Tolson, while the coach despairingly
glances up and down the side lines, and presently he will
shout:
"Hey, you, Brown," (or Jones or Smith, or whatever
Mr. Scrub's name may be), "get in here."
He trots on the field, while the stands buzz interroga-
tively and want to know who he is. 
.
Then Mr. Scrub's best girl suddenly remembers him,
and what a splendid player he is, and pretty soon the
stands are shouting:
"Get into them Brown! Tear 'em up, Brown! Great
work! Touchdown! Brown is over! Rah ! Rah!
Rah! B-r-o-w-n ! "
It Js Brown's turn at last. The poor worm has finally
become a moth.
And, after all, is the game worth the candle?
Brown will tell you it is. Brown is a man, every inch
of him.—[St. Louis Post-Disfialch.
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THE FRANKLIN FIASCO.
   ICS
PERHAPS the less said about the Franklingame and the treatment we received there
the better. To those who went there two years
ago no statement is needed, while those who
have never had the pleasure (?) of being enter-
tained at Franklin may well thank their lucky
stars for it. The average person can overlook
being made to carry a heavy grip a mile or two,
but when it came to dressing in a room with the
temperature at 200 above and no way of cleaning
up after the game, that was the last straw but
one, and we found that one waiting outside to
referee the game for us. Then we quit, and
very few who understood things blamed us for it.
BASEBALL MANAGER.
Mr. H. A. Mullett, '04, has been elected man-
ager of the baseball team for the ensuing season.
While Mr. Mullett has never had any experience
in that line before, his ability is well known, and
a good schedule is anticipated for the team to
play to.
ROSE, 31; BUTLER, 0.
The Varsity team defeated Butler College on
November 14 by the score of 31-0, one of the
largest scores ever run up by a Rose team. While
Rose was undoubtedly handicapped by the loss
of Kiely who had played a star game all season,
his place was ably filled by Spalding who ran his
team in first-class shape. Daily, Brannon and
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Lammers played star games for Rose, while Kings-
bury showed up the best for the visitors.
Butler won the toss and chose to defend the
south goal. Daily kicked off 40 yards to An-
thony, who was stopped by McBride after a 15
yard gain. After making a short distance, But-
ler fumbled and a Rose man fell on the ball. The
oval was then carried steadily down the field and
Strecker was pushed over for a touch-down after
minutes of play. Strecker missed at goal.
Daily kicked off 45 yards to Springer, who re-
covered 15 yards before being tackled. After
being held for downs Butler kicked to Douthett,
who fumbled but Daily recovered the ball. Fast
work by the backs and tackles soon carried the
ball to within 6 inches of the goal line, when
Daily carried the ball over on a buck over tackle.
Score—Rose 10, Butler 0.
Butler again chose to receive the kick-off, and
.Daily kicked 50 yards. Rose soon recovered the
ball on downs and carried it back to Butler's
20 yard line, where Brannon on a tackle around
went through for a touch-down. Strecker kicked
goal. Score—Rose 16, Butler 0. The half
ended with the ball on Butler's 25 yard line in
possession of the visitors.
In the second half Butler kicked off to Bran-
non, who fumbled to Butler. On the next down
Butler fumbled and Spalding grabbing the ball
made an 80 run for a touch-down. However,
Referee Kimmell called the ball back, saying
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that he had blown his whistle before Spalding
had started on his run. On a fake punt Daily
got 12 yards, and then tearing off from 5 to 15
yards every time the ball was carried to the But-
ler 25 yard line, where a fumble stopped the
ground gaining for a short while, until Rose
again got the ball on downs and carried the ball
to the visitors' 20 yard line, where Daily was
sent around end for a touch-down. No goal.
Score—Rose 21, Butler 0.
Daily kicked off to Springer, who by a double
pass recovered 30 yards. But the ball was soon
lost on downs, and the steady march down the
field was continued, ending only when Strecker
went over for a touchdown. Score—Rose 26,
Butler 0.
Daily kicked off 40 yards to Anthony, who re-
turned 30 yards, but to no avail, as the ball was
quickly lost on downs and Daily was sent around
end for the final touch-down. Score—Rose 31,
Butler 0.
Towards the end of the game most of the reg-
ular men were replaced by subs, all of whom did
good work in their respective positions.
The summary.
LINE-UP.
ROSE. BUTLER.
Snider R E.  Kealing
Poorman R. T.  Thompson
Mack R G  Phillips
Speaker Compton
Lammers L. G.  Brown
C. Brannon  L. T Brand
McBride (Capt.) L E  Jones
Spalding  Q.  Anthony
Daily  L H. B.  Forsyth
Benbridge  R. H. B.  Springer
Strecker  F B. . . . (Capt.) Kingsbury
Touchdowns—Daily (3), Strecker (2), Brannon (1).
Goals kicked - Strecker (1).
Referee—Kimmell.
Umpire—Beville.
Time of halves-20 minutes.
Final score—Rose 31, Butler 0.
EARLHAM—ROSE.
(By L. A. Snider, '05.)
On Thanksgiving day, the last game of the
season was played with Earlham, at Richmond,
before an unusually large crowd. The day was
bitterly cold, and, as one of the players remarked,
"the field was like a nutmeg grater." The cap-
tains decided upon two 30-minute halves, and
Earlham won the toss, choosing to defend the
west goal.
Rose kicked off to Earlham, who steadily
forced the ball down the field, although at times
Rose would brace and hold them for a couple of
downs. The first touch-down was made in a few
minutes time, and Earlham failed to kick goal.
The remainder of the half was a repetition of the
first few minutes' play. Earlham carried the
ball nearly all the time and Made her gains by
hurdling the line or by end plays. Rose held
the Quakers several times for downs and secured
the ball but was each time forced to punt, Lam-
mers generally making what gains there were.
Demmitt and Lammers backed up our line on the
defensive, and the loss of the former was keenly
felt when he had to withdraw from the game on
account of injury to his knee. Cook was substi-
tuted for Demmitt and played a good game, but
lacked Demmitt's weight and strength. Heick
was also put in the game toward the end of the
half.
The score at the end of the first half was—
Earlham 21, Rose 0.
In the second half Earlham played the same
snappy game that she did in the first with simi-
lar results, the final score being 39 to 0. One of
the freak plays of the game occurred in this half,
when Earlham returned the ball from a kick-off
for a touch-down. Daily made our greatest gain,
going about 30 yards on a fake punt. At the
very last of the half Earlham was considerably
suprised by the way in which Rose held them,
and the team deserves credit for the spirit it
showed when everything was against it. During
this half, Unkrich, Douthett and Wilms were
put in.
During both halves Earlham was frequently
penalized for offside playing. One noticeable
feature of the game was that during the whole of
it no Earlham player laid out for time.
LINE-UP.
ROSE.
McBride (Capt.) . L. E.
C. Brannon  L. T. . .
Katzenbach, Heick  L. G.
Speaker 
Mack, Wilms 
Poorman 
Demmitt, Douthett
Spalding, Unckrich
Daily 
Lammers 
Benbridge, Cook. .
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EARLHAM.
 
McCreery
E. Macey
R Macey
 Wan
R. G. Hobbs
R. T  Brunson
. R. B.. . Stanley (Capt.)
 
Russell
L. H B  Wilson
F. B  Clark
. R. H B  Binford
Referee—Ruick, Yale.
Umpire—Jamieson, Terre Haute.
Time of halves-30 minutes.
ROSE, 10; EASTERN ILLINOIS, 0.
(By L. F. D., '04.)
On Tuesday, November 21, the football team,
accompanied by sixty members of the Rooters'
Club, went to Charleston, 111., where they de-
feated the Eastern Illinois Normal team in what
was the prettiest game of the season. Hitherto
our team had seemed weak on defensive, but in
this game the Normalites were able to gain only
30 yards during the forty minutes of play. On
two occasions they failed to gain an inch in two
downs. •
Normal kicked off to Rose, who proceeded to
work the ball back up the field by line bucks and
end runs. A fumble and a couple of penalties
for offside play seemed only to make the boys
play harder, and Daily was sent over for a touch-
down after twelve minutes of play. Daily failed
to kick goal. The Normalites played a better
defensive game during the remainder of the half,
and several times forced Rose to punt. The
half ended with the ball in Poly's possession on
Normal's 35 yd. line.
The second half was a repetition of the first.
Every time the Normals got the ball they were
forced to punt. Daily made the second touch-
down by a pretty end run after ten minutes of
play. Heick and Cook were substituted for Mack
and Benbridge, and the game ended with Poly on
Normal's 7 yd. line.
The entire Rose team played well—so wel.
that even Coach Holste could find no faultl
Daily, Lammers and Spalding were the principal
ground gainers for Rose, Daily carrying the ball
three-fourths of the time. Henderson was easily
the best man the Normalites had; his tackling
was the hardest our boys have met with this
year.
The Rooters' Club also covered itself with
glory. Every man, from " Biscuits " Hanley
down to Hath, did his part, and did it well. If
the club had only shown half as much enthusi-
asm on the home grounds earlier in the season,
we might have had a different tale to tell this
year.
NORMALS 
Perisho  
Sargent  
Greene  
Kearney 
Coffee, Barclay  R G
McDonald R T
McNutt R
Wentz 
LINE-UP.
Henderson (Capt.)
House! 
Runyan 
Referee—Caldwell 
Umpire—Kimmell 
Timers—Blair and Touzalin.
Linesman—Rucker.
Touch-downs—Daily (2).
ROSE.
L. E. . McBride (Capt.)
L. T.  Katzenbach
L. G.  Demmitt
C.  Speaker
  Mack, Heick
  
Poorman
Douthett, Cook
Spalding
. L. H  Daily
R. H. . Benbridge, Douthett
F. B.  Lammers
FOOTBALL CAPTAIN.
On November 13th J. S. McBride, '05, was
elected captain of the football team, to succeed
J. 0. Bland, resigned. Mr. McBride played on
the team last year, and has displayed qualities
which fitted him for the position.
SUMMARY OF THE SEASON.
Rose  21 T. H H S  0
Rose  0 Washington U. . . . • . 21
Rose  5 Eastern Ill. Normal. • . 0
Rose  10 Shortridge  12
Rose  16 Hanover  5
Rose  0 Franklin*  6
Rose  31 Butler  0
Rose 10 Eastern Ill. Normal. 0
Rose  0 Earlharn   39
Rose 93 Opponents  83
*Rose forfeited to Franklin.
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ROSE, 48; I. S. N., 12. good representative five this year and that any
In the first game of the city basket ball league team will have to play extra good ball to beat
the varsity five defeated the State Normal squad them.
by the overwhelming score of 48 to 12. It was The complete score follows:
a walk-away from start to finish, and showed I. S. N.
most decidedly that the Normals were badly out-
classed. Rose let up a little toward the end of
the second half, but up to that time the pace was
something " fierce " and the passing of the Rose
team beyond criticism. At the sound of the
whistle a " Poly" would get the ball and by a
beautiful system of passing, the ball would be
carried rapidly down the field to one of the for-
wards who would cleverly side-step his opponent
and calmly drop the ball into the ever ready
basket. Thurman did by far the best work so
far as hitting the goal was concerned, as he not
only made 9 field goals, but also threw 8 foul
goals out of 16 attempts. But all of the men
played good ball and very fine team work was
done, considering the time the team has had to
play together. The result of the game showed
better than words that Rose has a " cracking "
FIRST HALF.
Foul Field
Fouls. Goals. Goals.
SECOND HALF.
Foul Field
Fouls. Goals. Goals.
Hoffman, 1 f 
 2 0 0 I 0 I
Jordan, r. f. 0 2 0 0 2 0
Beecher, C. 5 0 2 2 0 1
Griffeth, r. g o o o 1 o o
Myer, 1. g. 2 0 0
Maddox, 1. g 3 o o
— — -- . — —
Totals 9 2
2
7 2 2
ROSE. 
FIRST HALF.
Foul Field
Fouls. Goals. Goals.
SECOND HALF.
Foul• Field
Fouls. Goals. Goals'.
Daily, 1. f. 
 
o o 2 0 o 6
Thurman, r. f.. . . o 6 3 2 2 3
Trueblood, c 
 
I o 2 I 0 4
Schickel, r. g. . . . • o o o o o o
Barbazette, I. g.. . . 3 o 0 2 0 0
-
- - -
-
-
4 6 7 5 2 13
Referee—Chas. McCormick.
Umpire—Ira Kisner.
Time of halves-2o minutes.
Score—Rose 48, I. S. N. 12.
DAILY MAKES AN END RUN.
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Merry Christmas!
A successful New Year!
- No exams before Christmas.
Of course we'll be merry.
Rose, 48; Normal 12.
Just like old times.
From the world's great game of poker
This paradox I choose:
It often seems the gayest man
Is the one that has the blues.
—[Ex.
Wilkins, '06 in Descriptive:—Professor, please
pass a plane—"
Rachel, '06, looking at quiz paper:—"Profes-
sor, is this calculus or analytics?"
GLEANINGS FROM THE LAB.
Dr. White:—The discovery of red phosphorus
led to a complete revolution in the process of
match-making.
Sophomore:—'Fessor, what is the best anec-
dote for arsenic poisoning?
Wilms:—Professor, where will I find more of
that dilute water?
Thurman:—The best test for carbon dioxide is
to see if it will put out a fire.
That the Freshmen are learning to talk German
is shown by the following bit of conversation,
heard in the hall after the exams:
"Wie hat du durch gegangen?"
"Ich haben geflunkt."
Prof.:—To whom do you attribute the last two
verses of this stanza?
Wise Soph:—To the author, I reckon.
"Please, ma'am," said hungry Bill, the tramp,
As he chewed his bread and mutton,
"Would you do one more thing for me,
And sew some pants on this button?"
—[Ex.
Soph:—Are all. those questions required?
Hath:—Well, you work all you can, and I'll
do the rest.
Sadly he looked at an old pair of patent
leather shoes. "Well," he said, "I guess the
patent has expired."
Rose, 10; Charleston, 0.
SOME FAMILIAR SAYINGS OF THE "WISE ONES."
"You will answer to your names as they are
read off"
"Otherwise this is coming very nicely."
"I say, when you thribble this quantity"—
"Now, whenever you have an acid and a
base"—
"Suppose we had a perfectly frictionless ta-
ble."
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"Now, let's see. Suppose, for instance"—
"Well, anyway, it ought to come out like
this."
There was a young fellow called Beebee
Wished to wed with a lady named Phoebe,
But he said, "I must see
What the clerical fee
Be before Phoebe be Phoebe Beebee."
—[Ex.
Skating rink has opened again
for the winter months.
Prof. :—Here are two equations. One of them
is right. I don't know which one it is.
STEAM VS. HOT AIR.
A Soph in the boiler room was told that he
could get best results by light firing. Thereupon
he gathered together all the small pieces of coal
and shoveled them into the furnace.
At the Rose-Normal basket ball game nine
rahs were given for Hath, followed by nine for
"Hath-sub-one." Do you know him?
Katze:—Professor, how much does a pound of
air weigh under standard conditions?
A Chinaman touring the Nile,
Said, "The Sphinx is, no doubt, all the style;
But yonder there be
Other ruins, I see,
And I'll peer amid those for a while."
—I-Ex.
A Poly dancing club has been
formed, to be known as the
P. C. S.
Johnson (in French): — Yet,
if I have pleasure I also have
pain when I think.
Prof.:—If you have trouble with these prob-
lems get some one to help you. If you can't do
any better even come to me.
Prof.:—Now, I want you to kind of galvanize
this on your retina so you'll never forget it.
Prof. W.:—Now, I'd rather you wouldn't look
at the book. Don't look at anything. Just look
at me.
"A kiss," said the Professor, "is a noun, we allow;
But tell me, Miss, is it proper or common?"
Lovely Mary blushed deep and exclaimed, "Why, I vow,
I think that a kiss is both proper and common."
—[Ex.
Soph:—I hear that old Gofast is about to get
married and settle down.
Wise Junior:—Well, it would suit me better
if he would stay single and settle up.
Oglesby, of Purdue, visited with his Sigma Nu
fraters here during the Thanksgiving holidays.
The P. I. E. S. Fraternity gave an informal
reception to a few of its friends on Saturday
evening, Nov, 14.
The S:gma Nu's have given up their rooms in
the Rose Dispensary building, and now occupy
apartments at 519 N. Seventh Street.
TRANSPOSITION VS. IMPOSITION ON SKIPLING
Where is that Calculus note
-book?
What did I do with my pipe?
Things are getting all balled up.
These mid-term exams are a fright.
He's lectured about gravitation,
Of a mass tied fast to a wire;
But the longer I try to figure,
The deeper I get in the mire.
And the pleasure of things that have been;
The gloom of the things that are,
Leaves the memory of those equations
As stale as a dead cigar.
As stale as a dead cigar?
Aye, chief, and staler still,
For they only look, as I pick up the book,
Like the tracks of a whip-poor-will.
French—you have but to commit it;
Steam is tolerably clear;
Physics can get along somehow,
But it's Calculus that I fear.
THE ROSE TECHNIC. 87
And I turn my eyes to the future,
And there in some distant year
I see a job lot of equations
Which will neither bend nor shear.
There is only one thing that will twist them
From their fortress of opaque "math,"
And that is contained in the little green book
And the lectures we get from "Hath."
Chorus:
So give me Hathaway's primer,
Let me consider anew.
What are Steam and Physics,
That I should abandon you?
For in all Engineering problems
'Tis a mighty handy thing,
And f cos 0 is exact enough for a king.
THE SCIENTIFIC SOCIETY.
The Scientific Society held its second regular
meeting on Saturday, Nov. 14. Mr. Noelke,
'04, read a very interesting and instructive paper
on the construction of modern buildings, dealing
mainly with iron, steel and fire-proofing. The
attendance was larger than at the last meeting,
but it was not what it should be. Every student
should attend regularly. The talks are practi-
cal and give one good ideas that may be of value
later on.
COMMUNICATION.
"The hour was late, the night was dark, the air was
piercing cold.
A girl, a man, (a frequent sigh—so frequent that its old).
A flash of light, a night-cap white was seen upon the
stair.
A hurried kiss, a fond hand-shake—and lo! no man was
there."
"Mr. Editor:—
If you can use the above it will be well. If you can-
not, no harm is done. I received it from a girl of this
city one evening. A. SOPH."
We are not quite certain whether by. "it " the
Soph who sent the above means "a hurried
kiss," a fond hand shake," or the verse.
The other day Mr. Nelson was down town
making a few purchases. He ran across a gen-
tleman who was much interested in the Poly,
and in the course of the conversation which fol-
lowed, the stranger gathered that Mr. Nelson was
much interested in chemistry. Just before they
parted the gentleman said: "By the way, are
you a Sophomore chemist ? " The man still
lives.
SYMPHONY CLUB.
The Rose Symphony Club has decided to give
its first consert of the year on Dec. 15. This
conoert promises to be a great event in the his-
tory of the musical organizations of the Institute.
The Mandolin Club will make its debut on this
evening. The Orchestra and Glee Club will also
take part, so that more than fifty men will occupy
seats on the platform.
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The Cooper-Hewitt Vapor Converter.
THE carrying of electricity through gases andthe illumination of gases, which a few
years ago was simply a scientific experiment, is
now brought into practical use through the ex-
perimenter and engineer. Cooper Hewitt's inves-
tigations in this direction have Opened up en-
tirely new applications of vapor electrical appa-
ratus, viz : the "Mercury Vapor Lamp," "Va-
por Converter'' and "Circuit-Breaker."
The principal underlying the three-phase con-
verter is negative electrode resistance. If you
attempt to pass alternating current through an
exhausted globe with electrodes or any vapor
conductor, after applying the necessary means to
start it, the current will continue to flow for one
alternation, and then, as it becomes zero prepara-
tory to reversing, this electrode resistance is
formed again and everything stops. But suppose
we take three transformers, or three . sources of
potential connected in star with a three-phase re-
lation, as shown in figure 1; suppose we connect
the neutral point to the negative electrode Marked
D in this figure, and each of the free ends of the
transformers to the other three electrodes which
are positive. On account of the three-phase re-
lation, it is evident that at all times one of those
three iSositive electrodes, A, B, or C, will be posi-
tive with regard to the negative electrode D.
Suppose now, by the application of high poten-
tial or other suitable means, we start the current
flowing at any time, we will say, for instance,
when the electrode A is positive. A immediately
starts to supply current to the negative electrode
which D, current passes around back through
- any load we may choose to put on the apparatus,
to the neutral point of the transformer. As the
voltage begins to drop off this current tends to
drop off, and if there were no other electrodes
would soon become zero; but on account of the
three-phase relation the electrode B reaches a
positive voltage before the electrode A loses its
RAISING TRANSFORMER
C BA
•
V AF'EIR CONVERTER
D.C.LOAD
positive voltage. As a result, current will start
to flow from B before it ceases to flow from A.
Consequently the electrode D, the negative, at
no time ceases to pass current. Similarly, as the
electrode B begins to experience a falling volt-
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age, the electrode C has a positive voltage again
and takes up the current. By the time C is los-
ing its positive e.m.f., A has gone through the
negative cycle and has again become positive and
will in its turn take up the current a second time,
and so on indefinitely; and this apparatus works
just as simply as described. If, however, at any
time you open the circuit leading to either A, B,
or C, the converter will stop. This experiment
has been shown a number of times.
When operating as described, the loss of volt-
age on the useful current, that is' the loss of volt-
age between the negative electrode D and the
particular positie electrode which is supplying
current, will be 10 to 14 volts. The voltage be-
tween D and the other positive electrodes will he
very much higher but negative, and as they are
supplying no current there is no loss of energy.
To explain a little further, consider figure 2. The
full lines are supposed to represent the three-
phase alternating e.m.f.'s. You see they differ
by 120 degrees. As already explained, each one
of the positive electrodes, A, B, and C, carries
the current for one-third of the period. We will
say, during the first period, that the electrode A
is carrying the current. At this time the volt
A---------
B.
C----_,
1—J
0
>
D.C.
DIAGRAM I
3 PHASE AND D.C. E.M.F7 CURVES.
.
I CYCLE.
,
TIME. IZO DEGREES,—
age of transformer A is impressed between the
neutral point of the transformers and the elec-
trode within the chamber. It is divided into two
parts; one part of, say 14 or 15 volts in the con-
verter, and the rest upon the load. That is to
say, .if we subtract in the figure the portion be-
tween the lines for the loss in the converter, we
have the shaded portion representing the voltage
which is impressed upon the load. Similarly
during the second third of the period we have
the energy supplied by B, the second positive
electrode, and similarly a slight loss, and the re-
maining voltage, shad(d, representing the volt-
age impressed upon the loa I ; and for the third
portion of the period, we have C supplying the
voltage. As a result we have the lower shaded
portion of the figui e as the voltage impressed
upon the load. This, as you see, is slightly
wavy, varying. If the load itself contained a
large, or even a considerable amount of induct-
ance, this waviness would nearly all disappear.—
["Transactions of the American Institute of
Electrical Engineers.
THERMIT.
DR. HANS GOLDSCHM 1DT, the inventor of thethermit and of its applications, gave a lecture and
demonstration of hi.; invention before the Chemi-
cal Society of Columbia University in Havemeyer Hall of
the University, November 13.
Thermit is a mixture of find y pulverized aluminum
and an oxide, as of iron. When this mixture is igLited
by means of a small portion of magnesium which, in
turn, is ignited by a match, a tremendous chemical action
sets up, the oxygen leaving the iron and uniting with the
aluminum with an accompanying temperature that is
about equal to that of the electric arc light.
Dr. Goldschmidt's first experiment showed the ignition
of a portion of this mixture in an ordinary crucible which,
when turned down for the audience to look into it,
showed a glowing mass into which it was painful to look
and which when turned about threw a beam of light
about the room which was fairly comparable to that from
an electric searchlight.
The applications of this new source of intense concen-
trated heat are to both metallurgical and mechanical
operations—the latter being chiefly welding. The ex-
periments given related to the latter class of operations
and included the welding of rails and of pipe. The two
sections to* be joined were enclosed in suitable molds,
while a suitable crucible with a hole through its bottom,
closed by a suitable plug, was supported immediately
above the gate of mold. The mixture within the crucible
was ignited and the crucible tapped, when a stream of
dazzling liquid fire shot into the mold and in less time
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than it is required to read the description the operation
was complete. In another experiment this stream was
allowed to fall upon a one-inch plate of iron, through
which in the twinkling of an eye it burned a hole, the
operation being so quickly performed that the plate, as a
whole, was still cold after the experiment. This, indeed,
was true in all the welding operations - the welded pipe
of not more than two feet long being• cold at the ends
though white hot in the center when removed from the
mold.
In addition to the experiments a large number of views
of welding operations in the field as carried out in Ger-
many, were thrown upon the screen. These included the
welding in position of rails, of broken stern fratnes of
steamships, of broken locomotive driving wheels, and of
broken connecting rods of large size.—[American Ma-
chinist.
The Jone Coal Battery.
A NEW attempt at a so
lution of the problem of ob-
taining electricity direct from coal forms the
subject of an article by Mr. Hugo Jone in the
November issue of the Western Electrician.
Mr. Jone's invention is essentially a battery of which
the materials used are recovered by the action of heat and
then used again, this process being repeated indefinitely,
and the only material consumed being the coal which
feeds the furnace. He substitutes tin for the usual zinc
element of primary batteries, the electrolite being caustic
alkali. The result of the chemical action in the battery
cell is oxide of tin, which is removed from time to time
and reduced again to metallic tin and used again as
already described. The waste heat of the furnace is util-
ized in heating the battery cells, since without heat the
current obtained from the combination used is too feeble
for practical purposes. Heated in this manner the elec-
tromotive force of each cell is 1.06 volts, the current
strength of a cell holding 134 gallons being about 23 am-
peres with an external resistance of .02 ohm.
It is claimed by the inventor that in an apparatus of
several hundred horse-power capacity the efficiency be-
tween the theoretical heat energy of the coal and the cur-
rent delivered would be about 66 per cent., though this
appears to be a matter of deduction and not of test of an
apparatus of any considerable size.
The invention has been examined by Drs. Thurlimann
and Beyenbach, of the Monadnock School of Assaying,
Chicago, who endorse it. Certain important improve-
ments in the battery as described are claimed, but not
disclosed, on account of the fact that foreign patents on
the improvements have not been obtained.
Marking on Blue Prints.
Editor American Machinist:
IT is frequently necessary to write or
 draw on blue-
prints both for shop and office use, and one rarely
sees this done well. There are several solutions sold
for the purpose, and a solution of ordinary washing soda
in water is often used. All of these, according to my ex-
perience, run, making the lines and figures unreadable.
Chinese-white is kept clean with difficulty and easily rubs
off the prints. Black or red ink alone is not distinct
enough. An excellent plan is to use ordinary red ink
and soda together. A little soda should be dropped in
the ink pot (an experiment will show just how much is
necessary), and the ink may then be used in the ordinary
way with pen or instrument. The resulting lines on the
blueprints are a clear light red, very distinct, indelible,
and, if too much soda has not been used, they will not
run. Care, however, must be taken to clean all instru-
ments after using it. The soda does not harm the ink,
which may be used for everyday work on white paper.
R D. S.
